Two years ago I showed several criminals on different occasions at meetings of the Medico-Psychological Association. I had formed the opinion that they differed from the normal type of mankind. Physically fit, some showed stigmata of degeneration, others had none, but all were alike unstable. They were impulsive, emotional, vain, open to suggestion, and devoid of self-control. I described a criminal as having the body of a man, the impulse of youth, and the control of a child. In the discussion that followed there were two decided but apparently opposite opinions:
Two years ago I showed several criminals on different occasions at meetings of the Medico-Psychological Association. I had formed the opinion that they differed from the normal type of mankind. Physically fit, some showed stigmata of degeneration, others had none, but all were alike unstable. They were impulsive, emotional, vain, open to suggestion, and devoid of self-control. I described a criminal as having the body of a man, the impulse of youth, and the control of a child. In the discussion that followed there were two decided but apparently opposite opinions:
(1) That the criminal is a normal being, but directed and thrown out of his true course by adverse circumstances. Such I should describe as a derelict.
(2) That the criminal is born, not made. This one I term a degenerate or a psychopath.
Both opinions are correct, for both classes exist. It is with the latter that I am concerned to-night.
Sometime later one of the men I had examined died. He was very degraded and also a murderer. His clinical history was briefly that his occupation was a labourer, and he managed to keep a home till he was aged about 40, so that he could not easily be described as an imbecile. He was very wayward, bad-tempered, and at times lazy. During a quarrel he murdered his wife, and in remorse tried to kill himself after. He drank moderately, and his father was a drunkard. He was a man below mediunm height, about 5 ft. 4 in., but the only stigmata about him were his ears, which were so crumpled as to appear devoid of helix. He had nothing otherwise abnormal in appearance, except that his skull, somewhat Mongolian, rose high in the parietal region. He had a large square head and regular features. After he had been somne years in penal servitude he described his condition as "broke." The doctor described it as " weak-minded."
Post-mortem Examiination.-His brain weighed 50 oz. without the membranes. The convolutions were large and coarse, the sulci were shallow, and the pattern was simple (see fig. 1 ). In the frontal lobe there were four convolutions. The calcarine fissure was normal. There was, however, a marked abnormality in the occipital lobes which presented a very shrunken appearance, and their convolutions were very small. They were separated at the poles by a gap 1 in. wide.
I made a thorough examination of every convolution in the right 0 hemisphere, and almost the same in the left side.
In general terms the cortex is shallow, equal to about four-fifths or less of the normal. Throughout the cortex Layers III, IV, and V, otherwise known as the granular layer, the layer of Baillarger, and the The brain of the degenerate. Note large convolutions, simple pattern, shallow sulci, and the shrivelling and separation of the occipital lobes.
polymorph layer, are as near normal as it is possible to be. That is, though shallower, they are well supplied with cells, both as to shape and number. Layer II, the pyramidal layer, is "unfinished," and in consequence Layer I, the tangential or zonal layer, is shallow. As I am only concerned with the unfinished pyramidal layer, I must as a preliminary go over the cortex of the fcetus and new-born infant. Brodmann, Bolton, and Watson have shown that not until the sixth month of fcetal life is there any differentiation into cell-layers.
Previously the grey cortex is made up of the zonal layer (I) above and the remainder of neuroblasts. As we all know, the foetal cortex about the time of birth is only two-thirds of the depth of the adult. There are so many sources of error in measurements that I shall not go into
A shows the prefrontal cortex in the fcetus at the time of birth (85 months); it is magnified 70 times. Observe all the layers are distinct, but at the top of layer II-the pyramidal layer-there is a distinct band of cells, marked N; these are the neuroblasts, which develop postnatally into the layer of small pyramids. In the degenerate shown their development has been arrested. B shows the prefrontal cortex in a degenerate (magnified 35 times only). Observe at the top of layer II, beneath the zonal layer, I, that there is a band of cells; these are chiefly undeveloped neuroblasts. In normal brains these are all well developed, and form the layer of small pyramidal cells. Layer III, the granular layer, is distinct; so also the layer of Baillarger, IV, and the polymorph layer, V. detail. At birth Layer II, the pyramidal layer, is two-thirds of the adult depth, and Bolton considers the increased depth of the whole cortex is due to the further development of the pyramidal layer. Fcatal cortex at the time of birth. Ascending parietal. Note here, in A, the band of neuroblasts, marked N, which develop postnatally, and the same, highly magnified, in B. In the degenerate these remain mostly undeveloped. and equipped pyramidal cells. Above these, and immediately below the zonal layer (I), is a distinct band of undeveloped neuroblasts. This band may be one-fifth or one-sixth of the depth in areas which develop late, as association areas, while it is only about one-tenth in motor areas. Clearly, Layer II at birth has a layer of prenatal development and one which develops postnatally. This further thickening of the grey cortex is evidently due to the postnatal development of the neuroblasts, and also the fibres therefrom.
It would appear correct, then, to divide Layer II into the prenatal pyramids, which, if we may speculate, bring into existence the ancestral Faetal cortex, eighth to ninth month. First left temporal convolution near Heschl's gyrus. Observe in the lower magnification, a, the band of neuroblasts, marked N, at the top of layer II; these develop postnatally, and b shows them ( x 320) quite undeveloped. The cortex below is developed, therefore we might call that part of No. 2 which has the formed pyramidal cells the prenatal part.
traditions of the genus Homo, and the postnatal pyramidal layer, which develops during childhood from the foetal neuroblasts. There is no room for disputing the fact that these embryonic nuclei can only develop after birth into the small and, if we admit the further division also, the medium-sized pyramidal cells. We see in this late development the cause of the instability of these layErs and the reason why they are first to decay in dementia. There is some foundation for believing that the development of the postnatal pyramidal layer is then FIG. 4. Murderer, left prefrontal. The prefrontal cortex in a degenerate (x 320). The postnatal neuroblasts, already seen in the fcBtus, remain in an undeveloped condition. Below are some well shaped, large " prenatal " pyramidal cells. the measure of human intelligence and the power of absorbing education. It also explains why Layer I, a layer of delicate association fibres, acquires increased depth after birth, when these neuroblasts develop their cytoplasm and fibres. jy 13 *The preceding considerations unravel the mystery of the cortex of this degenerate. His pyramidal layer is normal as regards the prenatal portions, but when we "examine the postnatal layers they are seen to have remained in an unfinished state. There are but few small pyramidal or stellate cells, while the neuroblasts remain in very decided FIG. 5 .
The portion of the left prefrontal immediately below fig. 4 . The object is to illustrate the perfect development of the (prenatal) cells, but they are few in number and many neuroblasts among them. The prefrontal cortex is, however, the last to develop. The same backward appearance does not occur among the prenatal cells in other parts of the degenerate's cortex. evidence (see fig. 4 and fig. 5 ). It is a fact that his postnatal development has been arrested. His brain has remained where it was when he was a child, and, if so, it furnishes a physical description of a criminal, a man with the brain of a child (compare fig. 6 A with fig. 2 A and fig. 6 B with fig. 3A b) . This postnatal arrest is slight in motor and sensory regions, as the sections and photographs demonstrate, but is very marked in the temporal, parietal, and prefrontal regions. In the angular gyrus and in the occipital convolutions the postnatal develop- Murderer, second right frontal. The degenerate's cortex; it looks good under the low power, but note, at the top of layer II, the fatal band of neuroblasts, which should have developed postnatally. In the higher magnification the undeveloped neuroblasts are apparent, while the lower part shows good prenatal cells. ment hardly counts, because so few of these neuroblasts have beenflaid down; so that almost immediately below the zonal layer we come upon the large prenatal pyramidal cells. It is essential to inquire whether this appearance is normal or abnormal, and here I would point out the confusion in terms between what is normal and what is merely average in appearance. No unfinished structure can be normal, but amidst a very broad average there may be many defects (see fig. 7 ). Some neurologists maintain that undeveloped neuroblasts are common, but there have been no accurate reports of the mental condition in these cases. If abnormal, we have to decide if these appearances are evidence of insanity or imnbecility. This man clearly was considered sane at the time of the murder, nor did his brain reveal any type of insanity. He might be considered by some a high-grade imbecile, but here again we have not a scientific definition of the term " imbecile." In fact the imbecile is the connecting link between-the speechless idiot and normal man, which is an unscientific (the pyramidal layer, II) . In the left-hand column the foetal cortex, which being prefrontal is very backward (Bolton), shows many neuroblasts throughout. In the right-hand column (an adult who died of general paralysis) all the neuroblasts have developed. It has been a good cortex, but now is rapidlv decaying. In the central column, which shows the degenerate, many neuroblasts all through the cortex remain, but they are seen especially at the top. It is a very unfinished cortex, hence the degeneracy (?). The cortex of the degenerate is therefore infantile in type. 139 ii I position. On the other hand, the class who can go straight in favourable surroundings, but who fall or stray into crime under the stress of civilization, form a large and easily recognized section of the community. Their many symptoms hardly require to be recounted in this Society. Ascending parietal convolution (the pyramidal layer, II). Note the postnatal neuroblasts in the faetal cortex, which are seen to be developed in the normal adult cortex (right side). In the degenerate (central column) many neuroblasts remain; it is therefore an unfinished cortex.
The prison physician calls them weak-minded. The Royal Commission called them feeble-minded, which is an unfortunate term, as feebleness is used to indicate a falling-away from strength or structure; whereas these people never had strength given to them. We all agree that mentally this class is defective, and, as they have never risen to the level, of normal man, we might perhaps correctly describe them as degenerates or psychopaths. They are degenerate from the type Homo sapiens; and they are diseased or suffering in their minds or souls. But we really require a new term, which implies the unfinished, incomplete, undeveloped, or neglected condition in which they are stranded amongst the rest of humanity.
What is that term to be ? The term " ament" is too general for such cases. Another point of distinction is that imbeciles are born and not made, whereas the degenerate is made and not born. That is to say, in the imbecile cortex there is a deficiency of structure throughout, and it is prenatal; whereas in the degenerate, as shown here, the prenatal growth and structure are good. Nature is not at fault, but nurture, in the case of the degenerate.
I hesitated to bring forward a single case, but was encouraged to do so by the fact that what is evident physically is exactly what we expected to find with such mental characters and with the whole lifehistory of the individual. I think it would require many negative cases to annul the effect of this one. I received, however, great encouragement in reading A. W. Campbell's monograph, " Histological Studies on the Localization of Cerebral Function," in which he describes similar undeveloped appearances as to the prenatal cells in a single case of deaf-mutism. One case can only be suggestive as a workable basis. The subject requires confirmation, and there is unfortunately an everincreasing amount of material. But in all such research a full investigation of the characters during life is essential. To search for the conditions I have described, without associating a complete life-history, would prove nothing. The critic must not lose sight of this factor. Further research should give a pathological basis to degeneracy of as much value as that of dementia or general paralysis. There are many interesting side-issues as to the possibility of transmission by heredity, curability, prevention, education, and other matters, but these do not fall within the scope of this Society.
DISCUSSION.
Dr. GORDON HOLMES said that Dr. Wilson's paper opened up a subject of very great importance, and it had been very interesting to him. But there is a good deal of danger in generalization, especially from the observations with regard to prenatal and postnatal development of the cortex. He did not think one should apply Bolton's observations to pathological work straight away. For the last couple of years he had worked almost constantly at the cerebral cortex, and he recognized the enormous difficulty there is in studying it in diseased condition. An investigation such as Dr. Wilson had just described could not be possibly completed in less than six months of continuous work, and it would be unfair to attempt to criticize the work of this time in the few minutes at his disposal. It was equally impossible to pass judgment on a few sections put up for demonstration at such a meeting as the present one. Further, he could not fairly criticize Dr. Wilson's work from his specimens, as he had not stated the technique he employed; for there was no organ in the body so liable to post-mortem change, in which the microscopical appearances might be so easily influenced by the methods of hardening, and especially by methods of preparing for sections and of staining, as the forebrain cortex. To pass judgment it would be necessary to examine a large number of sections prepared under the same conditions. In some of Dr. Wilson's specimens, however, he could not see any striking deviation from the normal. But he hoped Dr. Wilson would report his case fully, and give some further material on which to work and form conclusions as to the structural basis of criminality.
Dr. WILSON, in reply, said the man in question died eighteen months ago, and he (Dr. Wilson) had since been occupied in examining the cortex in his spare time. It was hardened in formalin, and the sections were stained with Heidenhain, polychrome, and Nissl blue, according to the technique employed at Claybury and other laboratories. No one could put cells or undeveloped nuclei into sections if they were not already there. The whole investigation shows that the fcetal cortex and the degenerate's unfinished cortex are closely related, and so far differ from the normal adult. There was either malnutrition or some constitutional taint, such as that of syphilis, or the unknown inheritance of chronic alcoholism, which arrested development.
